DRAFT November 6, 2015 DRAFT
A reanalysis data, NASA's Modern-Era Retrospective Analysis for Research and 146 Applications (MERRA) [Rienecker et al., 2011] is used for the analysis of the background 147 field of GWs. MERRA data is generated with the Goddard Earth Observing System (GEOS) 148 atmospheric model and data assimilation system (DAS) where AIRS data is also assimilated.
149
Although the original MERRA data is available three hourly, daily mean temperature and 150 horizontal wind values are used for the analysis. The ocean fraction at each grid point in the 151 numerical model used for MERRA is also used to see the surface condition.
152
In addition, we used daily 1×1° gridded precipitation data from the Global to the satellite data of AIRS and HIRDLS to detect localized GW packets. 165 First, a large-scale field was obtained as the data scans of temperature across the 166 orbit regressed to a second-order polynomial function and smoothed by the 31-point running 167 mean along the orbit. The deviation of the original data from the large-scale field was 168 designated as the GW components. Original sampling interval of the data scans across the 169 DRAFT November 6, 2015 DRAFT orbit varies from 13.5 km at nadir to 39.6 km at its edge. So as to make the analysis easier, 170 the GW components are interpolated at the same interval of 13.5 km by a spline fit across 171 the track. As a consequence, the number of data series across the track becomes 130.
172
GW parameters were estimated using an S-transform method. So as to obtain 173 statistically stable S-transform spectra, a window function, which has a cosine shape at both 174 ends for one tenth of the total length, was multiplied to the GW data series. The S-transform 175 spectra were calculated at respective GW data series across the track. Cross spectra for 176 respective two adjacent data series were obtained using the S-transform spectra.
177
A wavenumber vector , of the GWs is estimated at each grid point. Here, 178 and are the wavenumber components in the direction of the data series (i.e., across the 179 track) and perpendicular to that direction, respectively. The wavenumber is determined 180 as the wavenumber at which the magnitude of the cross spectral density is maximized in the 181 meaningful wavenumber range. Here the meaningful wavenumber range was estimated at 182 2π/(70 km) to 2π/(700 km) based on an analysis of noise spectra (see Appendix for details).
183
The wavenumber component across the data series (i.e., along the track), ′, is estimated 
Because the window function applied to the data series, the region where the wavenumber 190 vector data are obtained consists of central 90 grid points out of the total 130 grid points.
191
Similar analysis was performed by applying the S-transform to the data series "along" the The zonal wind at 3 hPa is mainly zonally uniform in Figure 3b , although it is 255 slightly stronger southward of the SPCZ. This fact indicates that the characteristic 256 longitudinal distribution of GW variance observed in Figure 3b (or Figure 2a) is not solely 257 due to the observational filter of AIRS, but is reflecting true differences in GW properties.
258
The mean GW horizontal wavelengths are long (>200 km) over southeastern Africa, As a proxy of the existence of islands, we used mean ocean fraction for each bin, 
Other possible mechanisms and a combination of multiple mechanisms

454
We considered other mechanisms such as advection by the southward background around the tropopause is rather stronger at higher latitudes (Figure 12d ), which means that 461 GWs at higher latitudes can be more effectively filtered.
462
In conclusion, the most important mechanism explaining the latitudinal distance quantitative discussion, it is necessary to examine the momentum flux associated with GWs.
510
To do this, the estimation of vertical wavelengths is needed using data from at least two wavelength can be explained by the coarser resolution at larger distances from the nadir.
551
These maxima are likely due to the random noise that appears in the temperature retrievals, 552 and hence should be removed. A weak peak is also observed around 1000 km wavelength.
553
The reason of this peak is not clear but may be due to the detrending method used in the 554 present study. This peak should also be removed as noise. Thus, we examined S-transform 
